Protein phosphorylation associated with stimulation of rabbit gastric glands.
Changes in protein phosphorylation associated with stimulation of acid secretion were investigated using isolated rabbit gastric glands labeled with 32P. The glands were stimulated by 100 microM histamine plus either 10 microM forskolin or 50 microM isobutylmethylxanthine, homogenized, and fractionated into a series of pellets: 40 X g, 5 min; 4000 X g, 10 min; 14,500 X g, 10 min; 48,200 X g, 90 min (microsomes); and supernatant. Stimulation induced a redistribution of H+/K+-transporting ATPase among the membrane fractions, i.e., a reduction in activity of the microsomal fraction, and a compensatory increase in the 4000 X g fraction. Further subfractionation of the 4000 X g pellet by Ficoll density gradient produced an 18% Ficoll layer, greatly enriched in the H+/K+-ATPase, and which is thought to be rich in apical membranes of parietal cells. SDS-polyacrylamide gel electrophoresis showed that the amount of 94 kDa peptide (the molecular size of the H+/K+-ATPase) was increased in the 18% Ficoll layer and decreased in the microsomal fraction by stimulation. Analysis of autoradiograms of the gels revealed that apparent changes in level of phosphorylation occurred in the 120, 94 and 80 kDa regions of the 18% Ficoll layer, and in the 94 kDa region of the microsomal fraction. The phosphorylation changes in the 94 kDa region may not reflect changes in specific activity of a single peptide but may be due to the heterogeneity of proteins in this region, which was demonstrated by selective heat treatment of the samples as well as two-dimensional electrophoresis. Phosphorylation of 120 kDa protein in the 18% Ficoll layer was clearly increased by stimulation, and this appeared to be associated with protein distribution changes as well as phosphorylation. The 80 kDa protein in the 18% Ficoll layer showed marked increased phosphorylation by stimulation, with little change in protein distribution. This 80 kDa protein was focused on two-dimensional gels as several sequential spots, with the most radioactive peptide focused toward the acidic side; thus, we propose isomeric forms of an 80 kDa protein with sequential phosphorylation sites. The phosphorylation changes observed in this study are considered to be important to the process of gastric acid secretion because they occurred in the putative apical membrane fractions in which biochemical and functional changes with stimulation have been demonstrated.